Method for the isolation and purification of pyridinoline and deoxypyridinoline crosslinks from bone by liquid chromatographic techniques.
Significant progress has been made in recent years in the development of new bone resorption markers, based principally on the urinary excretion of pyridinoline (Pyd) and deoxypyridinoline (Dpd) crosslinks. For their measurement, in spite of the recent development of immunoassays, HPLC remains the method of reference. However, the lack of an appropriate internal standard requires large amounts of pure crosslinks for external standardisation. Herein, we describe an efficient method for the isolation of both crosslinks from bone of adult turkey by isocratic semi-preparative HPLC. Demineralized bone is hydrolysed in hydrochloric acid, 9 M. A first liquid extraction step in butanol allowed to eliminate less polar compounds. The aqueous phase was concentrated and separated by gel filtration on Biogel P2 and eluted by acetic acid solution (10%). Fractions containing pyridinoline were pooled, concentrated, and purified on a CF1 cellulose column. Pyd and Dpd crosslinks were then separated isocratically by HPLC on a C18 reversed phase column (Vydac 218 TP 1010, 250x10 mm) and eluted with HFBA as the ion-pairing agent. Retention times of Pyd and DPD were 23.6 and 28.7 min, respectively. Both crosslinks prepared by HPLC were then transformed as hydrochloride to cellulose phosphate and desalted on Sephadex G-10 columns. These two further steps yielded highly purified compounds (the purity was greater than 98% evaluated by aminoacid analysis). In conclusion, the efficiency of this method allows to obtain rapidly Pyd and Dpd without interfering compounds as proven by spectral studies (NMR and mass spectroscopy).